Background: Research exploring children's and their teachers' perceptions of eye health is lacking. This paper reports for the first time on perceptions of primary schoolchildren and their teachers of healthy and diseased eyes, things that keep eyes healthy and damage them, and what actions to be taken in case of an eye injury.
Background
Refractive errors and trachoma have been identified as priority conditions for control within VISION 2020: The Right to Sight -a global initiative launched by the World Health Organization (WHO) and its partners to substantially reduce the burden of blindness and visual impair-ment by 2020 [1] . It has been advocated that screening for these conditions among children can be effectively performed by teachers [2] [3] [4] .
There is growing body of evidence that many schoolchildren needing glasses do not get them because their refractive errors are not detected, despite concerns that uncorrected refractive errors might not only hamper children's physical, cognitive, and psychosocial development, but also future employability and earning opportunities [5] .
In areas endemic for vitamin A deficiency and trachoma, the WHO also recommends early detection of these diseases in schools, and health education concerning their prevention and treatment [6] . Globally, an estimated 100 million children (less than 5 years of age) have vitamin A deficiency [7] , and 150 million children have active trachoma. Almost 50 % of Pakistan's total population of around 154 million are children [8] , but nationally representative data on childhood eye diseases are lacking. Pakistan has been classified by the WHO as a country with severe sub-clinical vitamin A deficiency in parts or whole of the country [9] , and studies conducted in different areas of Pakistan show that 32-43% children under 5 have deficient serum vitamin A levels [10, 11] . Trachoma is endemic in parts of the country [12] .
A general lack of health care workers as health educators in Pakistan and many other developing countries supports the involvement of teachers in eye health education. However, there is a lack of literature on what they themselves know about common eye diseases, and their detection and management.
Schools also offer an excellent opportunity for health education about prevention of eye trauma which is a regular event among children and a major cause of blindness in one eye [13] . In addition, trauma management is highly specialized and expensive [6] . As in all health education strategies, the starting point should be what the target audience already knows and does, and what they need to learn. Much health education, however, lacks this foundation [14] . As Oakley et al argue: 'health education that builds on an accurate understanding of the beliefs and knowledge about health of the target group is probably more effective than strategies which lack this foundation. Much health education for children and young people has not been based on what they themselves know, believe, or want to know. There has been a tendency for children's voices, in particular, to be silent' [15] . This paper reports the findings of a qualitative study undertaken to explore primary schoolchildren's and their teachers' perceptions of eye health in Pakistan.
Methods
The study involved 160 children (80 girls and 80 boys) aged 9-12 years and their 16 teachers (8 men, 8 women) in four primary schools (two private, two government) in the Abbottabad district, northern Pakistan. In government-run schools the education is almost free, attracting children from lower socio-economic groups. Private schools generally cater for children from rich families. Two schools (one for boys and one for girls) were selected from the 2 categories, based on easy accessibility. Permis- Children aged 9-12 years were selected because we assumed children below this age might not be able to understand how to use the draw and write technique. In each school, a list of all children aged 9-12 years was developed using the attendance register and then a sample of 40 children was selected by the principal investigator (KA). Teachers or school administrators had no role in the selection of children.
Although there are a range of methods to elicit qualitative information from children, a technique that has become popular is "draw and write" [16] , which was first described by Williams in 1989 [17] . This method has been used to explore children's views about a range of health topics, including HIV/AIDS, drugs, and skin cancer [14, [18] [19] [20] . We used it to explore primary schoolchildren's perceptions of healthy and diseased eyes, things that keep eyes healthy and damage them, and what action to take in case of an eye injury. In additions, we interviewed teachers one-on-one to explore their perceptions of eye health i. Drawing of healthy eyes by a girl from the private school.
ing", "And..." Notes were taken during interviews, each of which lasted 30-45 minutes.
Children provided 800 drawings, and their accompanying text. Colloquial terms used by the children were translated in the classroom as soon as the exercise was completed. Labels were translated from Urdu into English. To avoid subjectivity, only labels and not drawings were assessed. The interview scripts were translated into English. Each script was read to get general and specific ideas. Similar themes from all interviews and labels were grouped and then organized into major categories and subcategories. Supporting quotations were selected to illustrate the main or atypical themes. Quantitative data were analysd using SPSS 10.0.
Results

Perceptions of healthy eyes
Most children (Table 1 ; Figure 1 and 2) and teachers (also Table 1 ) perceived healthy eyes to be those which can see well or which are beautiful, bright, fresh-looking, and neat/clean. One student mentioned 'full of dignity' as a characteristic of healthy eyes. A small number of teachers believed that health eyes are those which are "not squinting". One teacher said that "they should be straight." Some teachers believed healthy eyes were those which do not have any signs and symptoms of disease such as discharge, watering, pain, and burning. 
Perceptions of diseased eyes
Two main themes emerged from children's and teachers' responses about characteristics of diseased eyes: they were a) red/painful eye, and b) eyesight problems. Most children (Table 2 ; Figure 3 , 4 and 5) and teachers (also Table  2 ) also said diseased eyes watered, had dirty discharge, or itched. They also believed that diseased eyes were those that can not see well, are blind or have cataract. Five (37.6%) teachers said that diseased eyes squinted. Things that damage the eyes The strongest message from teachers and children was their concerns about the adverse effects of very bright light, sunlight, watching television for too long or sitting too close to the television, and of chemicals and diet. A large number of teachers (Table 3) as well as children (also Table 3 ; Figure 6 ) perceived sharp pointed objects (such as pencils, sticks, stones, needles, wood, pens, and scissors) to be eye-damaging. Fourteen (8.8%) students believed that books/book-reading were not good for eyes while 11 (6.9%) students reported "too much book-reading" was harmful. Many students implicated eating chilies, onion, eggs and beef in causing eye damage. How to detect common eye problems in children As shown in Table 4 , most teachers said children with common eye problems have difficulty seeing the blackboard and nearly half (7 out of 16) said these children hold their books too close. One teacher said such children often screw up their eyes when reading. Most teachers reported other signs and symptoms such as redness, watering, rubbing, discharge, swelling, itching, and pain.
"He cannot see the blackboard clearly.
[They] cannot read the writing on the blackboard from back benches.
[So] we ask them to sit close to the blackboard. Eyes of such chil- Recipe for healthy eyes To keep their eyes healthy most teachers would advise students to "wash their faces with clean water", and avoid sunlight, bright light, self-medication, reading in dim light, touching/rubbing eyes with dirty hands, and "holding the book too close" (Table 5 ). Some teachers said that they would advise children to eat vegetables (especially carrots), and to drink milk, and one teacher recommended vitamin A. But teachers had a number of misconceptions: some teachers said they would advise them to "splash water into your eyes", "see greenery", "use white kohl", or avoid "citreous and spicy food". Figure 7 and 8). Twenty six (16.3%) students mentioned they will wash their faces, and 13 (8.1%) would avoid books/bookreading to keep their eyes healthy. Over a quarter of students (41/160) pointed out they would use home remedies/traditional medicines such as ice packs, kohl, and rose water to keep their eyes healthy. Sixteen (10.0%) students would avoid playing with sharp/pointed objects. They also said they would "see greenery".
"Seeing greenery keeps the eyes healthy. Putting drops into eyes keep them healthy. Taking apple sharpens the eyesight. One should never sit close to TV or watch it in darkness. One should not read books in sharp light. The use of kohl keeps the eyes well. We should protect our eyes from pencils." [Girl: government school]
Drawing of diseased eyes by a boy from private school Figure 4 Drawing of diseased eyes by a boy from private school. "We can't see well with a diseased eye. A diseased eye is painful."
Drawing of diseased eyes by a boy from private school Figure 3 Drawing of diseased eyes by a boy from private school. "My eyes are diseased. They remain red all the times. And that is why they water."
Actions in case of an eye injury/problem
The majority of children (56.3 %) indicated that they would "consult a doctor" if they injured their eyes ( Figure  9 ). "When our eyes get injured we will go to a doctor and act upon his advice, and will use the prescribed medicines." [Boy: government school]
Seven students would put kohl in their eyes after injury while two would instill chilies. Sixty four (40.0 %) children said they would use medicines, such as ointment (50 children; 31.3 %) or eye drops (37 children; 23.1%), and 38 (23.8%) would apply a bandage. Ten (6.3%) students mentioned they would undergo an operation. Only one student mentioned she would get her vision checked by a doctor in case of an eye trauma. Teachers unanimously reported that they would manage "minor eye problems", such as foreign bodies, redness, burning, and watering, but would refer "serious" and "more severe" problems to a doctor. 
Discussion
To our knowledge this is the first study to explore the perceptions of primary schoolchildren and their teachers in relation to eye health. This is also the first study to use a novel technique called Draw and Write to find out about what kids and teachers know and do about eye disease.
The results provide important insights into the understandings of common eye diseases among children in Pakistan where health education is not an integral component of primary schools curriculum. Although children in primary schools are not taught about eyes, most children as well as their teachers had a good knowledge of various characteristics of healthy eyes, including seeing well and giving good cosmetic appearance. However, they also need to know that healthy eyes are those in which the eyelids open and close properly, the white is white, the cornea is clear, and the pupil gets smaller in bright light [21] . In our study children's knowledge of the anatomy of the eye was poor, which may be because children are not taught this. However, guidelines on health education in schools, issued by the WHO, UNICEF and UNESCO recommend that children at this level be taught about the following parts of the eye: conjunctiva, cornea, pupil, iris and lens [22] , but they make no mention of eyelids, which protect the eyeball and help lubricate the eye surface. One way children could be taught parts of the eye is to ask them, ideally in their art class, to look at each other's eyes and draw what they see. When finished, they could be asked to label what they have drawn. Once they recognize different parts of eye, children could be taught various functions of the eye.
Students as well as teachers reported irritable/red/painful eyes and loss of vision as the two most important characteristics of diseased eyes. The leading cause of red eyes in Pakistan is viral conjunctivitis (which gets better on its own). Trachoma is endemic in parts of the country [12] where it is an important cause of irritable, red eyes. Teachers as well children can play a vital role in controlling their known risk factor: eye-hand contact, flies, and handkerchiefs-and towel-sharing. Health education in schools also can play an important role in reducing the burden of trachoma by promoting face washing because dirty faces can help spread the disease from person to person through eye-seeking flies or contaminated fingers. Learning about environmental improvements to change living conditions for the better, including fly control and sanitation is also necessary. In much of Pakistan, people keep their livestock in their houses and awareness of domestic waste management is lacking. Such practices needs to be discouraged [23] [24] [25] [26] .
Similarly, students needs to be taught about uncorrected refractive errors because they adversely affect academic performance, increase the risk of trauma, and result in social isolation and stigma [4, 5, 27] . It was encouraging to note that teachers had a good understanding of how they would detect such problems, but they were not aware of other symptoms and signs of uncorrected refractive errors such as short attention span, difficulty writing in straight lines, headache, and low self-esteem. Developing counDrawing, by a girl from the private school, of things that damage the eyes Figure 6 Drawing, by a girl from the private school, of things that damage the eyes.
tries, including Pakistan, lack sufficient primary eye care workers to screen for refractive errors. In these settings, teachers if equipped with necessary knowledge and skills, can play a vital role in reducing the burden of uncorrected refractive errors [3, 28] .
It was interesting to note that the majority of the students and teachers perceived the sun, watching television, and other sources of light to be eye-damaging. In some respects they are correct, as sun is a common source of ultraviolet radiation, which has been implicated as a risk factor for some age related eye conditions [29, 30] , while prolonged staring at the sun can cause macular burns [31] [32] [33] . Sharp pointed objects were reported as potentially damaging to the eyes, but none mentioned sports, fireworks, playing with discarded syringes or hazardous toys, which are among the commonest causes of eye injuries among schoolchildren [34] [35] [36] [37] . Therefore health educa- tion programmes for schoolchildren must focus on these important causes of eye injuries. It was also interesting to note that many students as well as teachers felt that prolonged close-up work, such as reading, damages the eyes. It is argued that prolonged reading may contribute to the development of myopia (shortsightedness) which is an important public health problem in several East Asian countries [38, 39] .
A very positive message from teachers as well as children is that many of them recognize the need to eat fruit and vegetables to promote eye health. Vitamin A deficiency is a significant public health problem in Pakistan and school health education about it is essential, particularly for girls, who need to be made aware of daily vitamin A requirements, and of foods rich in vitamin A (e.g. breast milk, liver, eggs, yellow fruits and dark green leafy vegetables), so that they will be able to provide their future children with a healthy diet. Other very positive messages from both groups are that many of them recognize the need to wash faces, avoid sharp pointed objects and dust, and visit a doctor.
Students and teachers had many misconceptions concerning how eyes can be kept healthy. A third of the students reported that eye drops and ointment keep their eyes healthy. But the unnecessary use of medicine is potentially harmful: for example, topical steroids can cause cataract and glaucoma. Twenty six (16.3%) children said they would use kohl to keep their eyes healthy. Although kohl makes eyes look beautiful, it can cause lead poisoning [40] [41] [42] [43] . Several studies have shown that high levels of lead exposure leads to anemia, kidney diseases, and neurological disorders, and even low levels can impair children's intelligence [44, 45] . Advising children to "splash water into your eyes" "avoid spicy or citreous food", or instill rose water could adversely affect their eyes because these are harmful practices. For example, avoidance of citreous fruits, hot spicy and bitter food and chilies may lead to vitamin and mineral deficiencies and thus ocular morbidity. Other misconceptions are merely traditional practices that neither harm nor help, but they may be Drawing, by a girl from the private school, of things that keep eyes healthy Figure 8 Drawing, by a girl from the private school, of things that keep eyes healthy.
Drawing, by a girl from the government school, of things that keep eyes healthy
Figure 7
Drawing, by a girl from the government school, of things that keep eyes healthy. "Eyes can be kept healthy by putting medicines and kohl in eyes; looking at greenery, eating apple, and avoiding pencil."
psychologically comforting, e.g., seeing greenery. The only problem is that misconceptions stand in the way of real information. It is interesting to note that the options provided by the students to keep their eyes healthy, in a way, may reflect what their parents may think and what is generally done/followed in the society. For example, use of kohl in Pakistan is so common that it is now part of culture/tradition as are use of rose water and eye drops without prescription.
Students' responses to the question about eye injury are equally significant as 56.3% of them believed they would contact a doctor if they injured their eye. Any injury of the eye should be considered a medical emergency because immediate medical care by an ophthalmologist is more likely to improve prognosis than delayed care. Many students mentioned they would use medicine, ointment or eye drops, but self-medication can do more harm than good, and may lead to delays in seeking appropriate medical care. By contrast, teachers said they would manage minor eye problems themselves, but refer "severe" and "more serious problems" to a doctor. Teachers would use "rose water, water splashes, and icepacks to treat red eyes; kohl to treat minor injury; and hot fomentation for foreign bodies. But some of these are harmful eye practices and should be avoided. In addition, teachers do not have sufficient knowledge or skills to always be able to distinguish minor injuries from major.
Our study had the following limitations: the findings may not be generalisable because schools participating in the study were not randomly selected. Second, our use of draw and write technique was based on assumptions that drawing enables children to communicate ideas better than conversational language, which may not be the case. Critics of the draw and write technique also argue that the Drawing, by a boy from the private school, of action to take in case of an eye injury Figure 9 Drawing, by a boy from the private school, of action to take in case of an eye injury.
technique has the potential for adult researchers to place their own interpretation on the drawing and words of children, that drawings by children are not the direct translations of their mental states, and that the technique may not create the potential for children to have their ideas heard and understood by researchers [16] .
Our study provides baseline data on school children's and their teachers' perceptions of eye health and could be used to design further research as well school eye health education programme in Pakistan and other developing countries. Both groups had a good knowledge of eye health, but their misconceptions could adversely affect not only children's eye health but also intellectual development. Health education for children must take into account their existing knowledge of and misconceptions about various aspects of eye health. Such steps, if taken, could improve the relevance of eye health education to school children. We also suggest that primary school children need to learn how to draw and label an eye, steps to prevent/control common childhood conditions such as vitamin A deficiency, trachoma, trauma and refractive errors; how to make and use a vision chart and identify individuals with visual impairment in school and elsewhere; and what can be done to help those with vision problems. Such learning would be more meaningful if children are engaged in the learning process because most children find passive learning situations such as traditional talkand-chalk sessions less interesting than action-oriented learning. However, constraints such as lack of resources and teachers' training should be addressed.
